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FOREWORD

As our awareness of environmental effects on antisubmarine warfare (ASW)
increases, the need to accurately and rapidly account for these effects in-
creases. Environmental Prediction Systems like NAVOCEANO's ICAPS have proven
useful in a wide variety of oceanographic and tactical situations. This pub-
lication describes a new data base designed to help characterize the thermal
profile of the upper ocean in the absence of an on-scene expendable bathy-
thermograph. This information will enlarge the resources available to the
user and enhance the ASW effort.
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INTRODUCTION

An oceanographic data base has been established for use in the Integrated
Command ASW Prediction System (ICAPS) suite of software. ICAPS is an on-scene
acoustic prediction system which uses an environmental data base to produce
tailored acoustic and tactical products. ICAPS was developed by the Naval
Oceanographic Office (NAVOCEANO) to provide operational support to Fleet air
ASW forces.

The concept of a "typical" expendable bathythermograph (TXBT) was
developed to characterize the thermal profile of the upper ocean for a speci-
fied area in the absence of an on-scene XBT. While the ICAPS historical data
base fairly accurately represents deep oceanographic conditions, the oceans
are more variable near the surface with large temporal and spatial fluctu-
ations. These conditions are not well represented by the average data pro-
files of the ICAPS data base. In actuality, the ICAPS program is designed to
use historical data to represent the deep thermal profile merged with an on-
scene XBT to depict the ocean temperature conditions from ocean surface to
bottom. The historic data are a seasonal average of ocean station data
grouped by water mass and geographical areas (Fig. 1), and only provide a
gross representation of the near-surface thermal structure (0-300 meters).

The TXBT concept was developed as a better alternative to using the ICAPS
historical data or other climatological profiles to represent upper ocean
conditions. The TXBT is a real XBT (with all features intact) that is
statistically close to the mean conditions in a specified area. TXBTs are
selected for specific groups of XBT profiles which are delineated by a spe-
cific water mass, ICAPS subarea and month. These selected TXBTs are stored in
the system, to be automatically retrieved when no on-scene XBT data are avail-
able. As with the on-scene XBT, the TXBT will be merged with historical data
to create a total surface-to-bottom temperature profile.

This report is a companion volume to Naval Oceanographic Office Reference
Publication 32, "ICAPS Oceanographic Data." TXBTs are presented for each
ICAPS water mass and month as temperature-depth graphs. The temperature-depth
pairs used to create the graphs are presented in appendix A.

TXBT PROFILE GRAPHICS

The TXBTs are monthly, with three months shown on the same graph by the
following scheme:

The first month is a solid line,
the second month is a dashed line, and
the third month is a chain-dotted line.

The names of the months corresponding to the three curves appear at the bottom
of each graph, and each set of graphs is labeled at the top with water mass
name and subarea.

DATA BASE PREPARATION

The selection process is essentially a statistical ranking scheme. The
UNIVAC 1108 computer was used to access the NAVOCEANO XBT files (representing
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approximately 300,000 XBTs) and to select a few statistically representative
profiles. Eleven parameters were used to characterize each profile. The TXBT
selection program used these parameters to calculate mean statistics for all
XBTs in a given water mass, ICAPS subarea, and month. The program then com-
pared each XBT to these statistics to select the real XBTs that most closely
represented the mean conditions. These representative profiles were reviewed
by oceanographers with knowledge of the area involved. A TXBT was selected
from the choices available on the basis of a number of factors, including
monthly continuity and areal consistency. If none of the choices were suit-
able, no TXBT was selected for that water mass for that particular month.
Further details of the selection process have been separately documented.

RECOMMENDED USES FOR TXBT

The primary reason for having the TXBT option is to characterize the
thermal profile of the upper ocean in the absence of an on-scene XBT. The
TXBT affords the operator other capabilities.

The TXBT will be useful for quality control. It may be compared against
on-scene XBTs to help the operator recognize errors due to XBT malfunctions or
coding errors.

The TXBT can be used for mission planning. It has always been possible
to incorporate probable oceanographic conditions into mission planning using
the ICAPS historical atlas profiles. The TXBT will make this type of planning
more effective. Sonic layer depth can be more reliably predicted using the
TXBT since the near-surface data are not smoothed out by averaging as are the
profiles in the regular ICAPS historical atlas. Comparison of TXBTs will also
make it possible to identify areas of high variability. The TXBT provides a
factor to be taken into account when planning optimum track ship routing.

Additional uses of the TXBT will come to light as the Fleet user becomes
more familiar with this new ICAPS oceanographic product.

3
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